Neuromechanical simulations of crayfish posture and locomotion Bacqué-Cazenave, et al. results. They demonstrate how the system can shift from a quiescent state that controls posture to 128 an active state that mediates locomotion through the interaction of a CPG and assistance reflexes.
Materials and Methods

1
The names of items in the neuromechanical model are italicized to distinguish them from elements of the animal with the same name.
Detection of stretch or release of the crayfish CBCO is mediated by afferents that are rate-and (Fig. 1) In the crayfish, the outward current is blocked by activation of muscarinic acetylcholine 
237
INs to begin bursting, and allowed the ARINs to mediate assistance reflexes. hyperpolarizing conductance-based synapses from an "outward current" model neuron (Fig. 1) .
Resistance reflex response to leg lift: 0nA OXO stimulation. In the hybrid preparation Fig. 2A) .
285
Each simulated upward force stimulus evoked a pair of chained resistance reflex responses that 286 first resisted the imposed upward leg movement and then resisted the later downward movement 287 ( Fig. 2A, B) . Each leg lift released (i.e., shortened) the CBCO ( Fig. 2A, B marker 1 Fig. 2A, 3A ) or they occurred during or shortly after a spontaneous burst pair. interval between burst pairs was 23.1 ± 2.5 s (Fig. 6C) , and the Lev/Dep burst pair duration was 383 3.6 ± 0.1 s (Fig. 6D) .
385
When the loop was closed, the frequency of burst pairs increased significantly by a factor of 2.5 386 to 0.10 ± 0.01 Hz (P = 0.001); they were exclusively Lev/Dep pairs (Figs. 5B, 6B ). The interval 387 between burst pairs was 7.7 ± 1.3 s, which was significantly (P = 0.001) shorter than in open 388 loop (Fig. 6C) , as was the burst pair duration, which was 3.2 ± 0.1 s (P = 0.001) (Fig. 6C) . In both open loop and closed loop simulations, the durations of the Lev bursts were longer than the 390 durations of the Dep bursts (OL: P = 0.004, CL: P < 0.001) (Fig. 6E ). In addition, Lev bursts in Mutual inhibition between Lev and Dep half-centers (Fig. 1) were inhibited during the Lev burst (Fig. 7) . When the Lev MN burst ended, the Dep IN began to 428 depolarize, which excited the Tonic Dep MN. In closed loop, this caused the leg to begin to 429 depress, which stretched the CBCO and strongly excited the Stretch Rate Assist Afferent (Fig. 8) . (Fig. 5B, No ARINs) . (Fig. 3A) , similar to the reflex changes experienced by the hybrid preparation soon after (Fig. 5B ). These were similar to the burst patterns produced by the hybrid preparation under open and closed loop conditions (Fig. 5A) .
The higher frequency of burst pairs in closed loop resulted from decreases in the interval
469
between the pairs, in the duration of the pairs, and in the interval between bursts in each pair 470 (Fig. 6C, D, F) . These results agree with our hybrid experiment results (Fig. 5C, D The other open and closed loop differences were much smaller in absolute terms and somewhat Our simulations showed that leg elevation assistance reflexes mediated by the Release ARIN can 492 have this effect, and that the burst frequency fell to low levels when the ARINs were disabled.
493
The timing of ARIN excitations in each burst pair enabled them to produce positive feedback at The authors declare no competing financial interests. when it was closed (middle), and when it was closed and the ARINs were disabled (right).
645
Colors of the traces match the neuron colors in Fig. 1 . 
